Cell density and proliferation modulate collagen synthesis and procollagen mRNA levels in arterial smooth muscle cells.
Collagen synthesis and procollagen mRNA levels were determined and compared in (1) sparse, rapidly proliferating smooth muscle cells (SMC); (2) postconfluent, density-arrested SMC; and (3) sparse, nonproliferating (mitogen-deprived) rabbit arterial SMC. Collagen synthesis per SMC was decreased by 70% in postconfluent versus proliferating cells. However, relative collagen synthesis, expressed as the percentage of total protein synthesis, increased from 3.7% in sparse cultures to approximately 7% in postconfluent cultures. Slot blot analyses demonstrated that the relative steady state alpha 1(I) and alpha 1(III) procollagen mRNA levels were also increased in postconfluent cultures when compared to sparse cultures. As with collagen synthesis per cell, the mRNA levels per cell for types I and III procollagen in postconfluent cells, determined by densitometry of blots, were likewise approximately half that found in sparse, proliferating cells. In a separate study to determine if cell-cell contact was necessary for eliciting these changes in collagen synthesis, we determined collagen synthesis in mitogen-deprived and proliferating SMC cultures at low density. Mitogen-deprived cultures synthesized only 10% the amount of collagen produced (per cell) by proliferating cultures in 10% fetal bovine serum. Relative collagen synthesis in proliferating and nonproliferating cultures was 5.0 and 8.3%, respectively. These results demonstrate elevated collagen synthesis, per cell, by proliferating cultures compared with nonproliferating cultures, regardless of whether cells were rendered quiescent by density arrest or by mitogen deprivation. Results also suggest a pretranslational mechanism for the regulation of collagen synthesis in rabbit aortic smooth muscle cells.